Abstract
Introduction

48
The storage and maintenance of well-defined bacterial isolates is one of the cornerstones of 49 microbiology providing reproducibility and confidence in results. Long term storage can be 50 3 achieved through several different methods (agar slants, lyophilisation etc.) and has be shown 51 to have an impact on properties of the resurrected cultures (Michel & Garcia, 2003 (Zhang et al.,2014) and human pathogens such as 56 Eshcerichia coli and Salmonella (Huang et al., 2014; Yang et al., 2014) . 57 Bacillus anthracis is a well characterised spore forming bacterium that can establish 58 infections in both animals and humans and was one of the first bacterial species to have an 59 effective attenuated vaccine (Pasteur, 1881; Baillie, 2009 ). The virulence of B. anthracis is 60 mediated by the production of a tripartite toxin and the presence of an antiphagocytic capsule 61 (Green et al., 1985) . The genes responsible for these factors are encoded on two seperate 62 plasmids, pXO1 which encodes the toxins and pXO2 which carries the genes for capsule 63 production (Hugh-Jones & Blackburn, 2009 ). 64 These plasmids play a key role during infection, however, their contribution to survival 65 outside of an infected host is less clear. Isolates lacking pXO2 have been reported in both 66 environmental samples, as has the spontaneous loss of the plasmid during culture suggesting 67 that under certain conditions pXO2 may be lost (Turnbull et al., 1992) . The loss of pXO1 68 appears to be more infrequent than the loss of pXO2 (Turnbull et al., 1992; Bowen & Quinn, 69 1999; Pavan & Cairo, 2007) and may account for the routine use of the Sterne strain of B.
70
anthracis as a live animal vaccine (Turnbull, 1991 (Fig. 1a) .
110
The presence of pXO2 was determined on the basis of capsule production. In brief, A summary of primers used in the current investigation can be found in Cap6/103, CapB and Cap C PCR primers but did not regain the ability to express a capsule 184 upon repeated culture (three passages).
185
The final profile, E (n=1) failed to produce a PCR product with the pXO1 specific primers 186 but produced expected PCR products will all pXO2 specific primers.
187
The majority (80%) of the strains which produced a mixed capsule morphology were 188 isolated from cattle while the remaining animal isolates came from sheep (20% results with all pXO2 specific primers (profile A) suggesting that the plasmid had been lost.
230
This study has yielded 21 isolates from the historic collection with the potential to be 231 developed as a live spore animal vaccine due to the non-function or absence of pX02.
232
The next biggest group (profile B) consisted of 10 isolates of which 9 failed to regain the expression in this and other isolates (Fouet, 1996; Green et al., 1985 
